Abstract
Introduction

Calcineurin (CaN) is a serine/threonine phosphatase widely distributed in mammalian tissues and unique among phosphatases for its ability to sense Ca 2ϩ through its activation by calmodulin.
This latter property makes it a powerful mediator of intracellular signals commonly involved in physiological and pathological processes. Calcineurin is composed of two subunits. A catalytic A subunit, which contains the phosphatase domain and mediates interaction with phosphorylated substrates, and a regulatory B subunit which binds Ca 2ϩ and calmodulin and facilitates the con-
formational change needed for phosphatase activity [1] . [10] . Today, CaN is known to directly control microtubules assembly, through dephosphorylation of tubulin and microtubules associated proteins such as Tau and MAP-2 [10, [14] [15] [16] , and neurofilaments organization in cultured-neuronal cells [8, 17, 18] [14, 23] . [73] . Graef et [75] . Using growth-associate [82, 83] Dendritic spine loss [84] Platelet activation [85] Tracheal muscle cells activation [86] NFAT Neurite development
First identified in the late 1970s as an inhibitor of the calmodulin-dependent cyclic nucleotide phosphodiesterase [2], CaN was then recognized as the target of the immunosuppressive drugs cyclosporine A (CsA) and tacrolimus (FK506) and was involved in the activation
Calcineurin effects on neuronal cytoskeleton
Calcineurin was first implicated in the regulation of the structural integrity and the activity-dependent modelling of the neuronal cytoskeleton by Goto et al., who highlighted its ability to control the assembly-disassembly cycle of microtubules
Calcineurin effects on myocytes
Calcineurin/NFAT pathway
Nuclear factor of activated T cell family is composed of five proteins (NFAT1/c2, NFAT2/c1, NFAT3/c4, NFAT4/c3 and NFAT5/TonEBP). All of them, except NFAT5, contain a Ca 2ϩ sensor/translocation domain and are specifically activated by CaN-mediated dephosphorylation. Serine dephosphorylation within the amino-terminus domain triggers the cytoplasmic-to-nuclear translocation of NFAT and its binding to the promoter of target genes
Calcineurin/NFAT in neuronal elongation
Induction on neuronal elongation [74, 75] [12] . Synaptopodin is an actin-associated protein specifically expressed in differentiated podocytes and in a subpopulation of telencephalic neurones, and involved in actin regulation, synaptic plasticity and organization of podocyte foot processes [96, 97] . Synaptopodin is selectively down-regulated by nephrotic plasma or after puromycin aminonucleoside treatment [98, 99] . Synaptopodin-deficient mice display impaired recovery from protamine sulfate-induced foot process effacement and lipopolysaccharide-induced nephrotic syndrome [100] . Gene silencing of synaptopodin in podocytes causes the loss of stress fibres, the formation of aberrant non-polarized filopodia and impairment of cell migration [101] .
Calcineurin effects on kidney cells cytoskeleton
In their work, Faul et al. highlighted (Fig. 2) 
Conclusion
Calcineurin was initially known for its immunological properties through the activation of NFAT proteins in immune cells. Further studies have underlined its role in the regulation of cytoskeleton organization in other cell types such as neurons, myocytes, and recently podocytes and proximal cells, highlighting some of its non-immunological properties
